in spectacular ways. Nothing else I saw quite competed with Songlines for its technical and artistic virtuosity. Goannas, spearmen, dots that erupt from the red earth … and fish that swim up the sails of the Opera House. It is a stunning representation of Aboriginal lives and livingness with this land. But 'land' as sea too. The fish climb out of the harbour waters and swim effortlessly over the sails and back to water. 'There is no sea-land dichotomy.' 3 For fifteen minutes the light show emanates the simple truth: you are on the Aboriginal land and sea country of the Eora people.
There's a huge fish trap in the National Art Gallery in Canberra. 4 Called the Mandjabu, or conical fish trap, it was based on a 1.2-metre-long fish trap probably designed by Anchor Kalunba from Maningrida in Arnhem Land. Kalunba was one of the last few people to construct these intricate affairs, which were used to trap barramundi and also sold as craft. 5 These Mandjabu look like prototypes of purse-seine nets used around the world and (maybe wrongly) attributed to the Danish. Purse-seines are integral to many forms of fishing, and widely blamed for a large amount of by-catch. Contrary to this, Kalunba's trap would have been efficiently and ecologically used only for trapping barramundi in special fishing spots.
Below the hanging fish trap, a white man cradles a blobfish. This is Patricia Piccinini's Eulogy. Her artwork is fascinating: the wondrous sculptures of more-than-human forms fascinate; they attract and repel. She describes her work:
This sculpture is a celebration of the simple, gormless, wonderful existence of the blobfish. It is a eulogy for this particular specimen, supported in death by a very ordinary looking man. Perhaps he is one of the millions of ordinary people who neither know nor care much about the fate of the blobfish. 6 The photograph I took of her sculpture captures the blobfish looking rather fed up. But perhaps that unsmiling mouth is a seductive moue. The blobfish to my mind is considerably sexier than the earnest young white man holding it hopelessly.
Piccinini's description marries the affective and the fight against facile emotion. Donna Haraway writes of her work: 'I recognized a sister in technoculture, a co-worker committed to taking "naturecultures" seriously without the soporific seductions of a return to Eden or the palpitating frisson of a jeremiad warning of the coming technological Apocalypse.' 7 Psychrolutes marcidus is a 'gormless' fish. It was for its unsightliness (to some humans) that it was named the world's ugliest animal in 2012. It was all for a good cause: the blobfish became the mascot for the Ugly Animal Preservation Society, in an initiative 'dedicated to raising the profile of some of Mother Nature's more aesthetically challenged children'. 8 The organiser of the comedy event, Simon Watt, has published a book on ugly animals with the subtitle 'we can't all be pandas'. The book's blurb states:
The plight of the panda is known the world over because of its teddy bear-like good looks, but most species are not so lucky. This book, however, aims to shine a light on some of the many ignored and unloved wonders of the animal kingdom. Their hideousness hides their incredible biology and means that we may not have noticed that they need our help. 9 Watts is of course quite right, even if the discourse of humans helping nature is dubious on several levels. Animal conservation discourse and representations are rife with anthropomorphism-to the extent that World Wildlife Fund's (WWF's) campaign to save bluefin tuna has the fish decked out in panda masks: 'Would you care more if I was a panda?'
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It simultaneously manages to insult human intelligence and make the noble bluefin look like a candidate for a Kung Fu Panda makeover.
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Piccinini kicks back at the unappealing notion that we need cute animals to care. She also brings home to Australian and New Zealand audiences how close and yet how far is our connection with the blobfish. It lives at depths between six hundred and twelve hundred metres in the Southern Pacific and is endemic to Australia and New Zealand seas. 12 It is being killed off as by-catch in the hunt for its cousin, the slimefish, now renamed as orange roughy. If there ever were a poster-child for human stupidity, it's the orange roughy. Once it was renamed it became all the rage, especially on American tables where eaters are well known for their dislike of 'fishy fish'. Like other very deep-sea fish, it doesn't particularly taste or smell like a fish. Some twentyfive years ago, in the so-called 'Gold Rush' roughy fisheries plundered its stock in the seas of the Southern Hemisphere.
13 Unfortunately, at the time fishery managers and marine scientists knew very little about the fish-that, for example, the roughy is very long lived, and doesn't come into sexual maturity until it is about twenty-five to thirty years old. The gentle roughy was easily scooped from their deep-sea canyons, and the population was soon nearly wiped out.
'How to represent a fish?' This sounds like a rather esoteric question-and indeed, as we will see, fish are represented in most of the world's major religions. But I also want to explore how to represent fish from esoteric perspectives understood in common parlance 'to be intended for or likely to be understood by only a small number of people with a specialized knowledge or interest'.
14 Can we harness specialist representations of fish to advance a less simplified cultural understanding of fish, sustainability and human-marine connections? Writing about representation in a cultural studies journal, one would expect a scholarly discussion of aesthetics to follow, or perhaps an argument about the impossibility of representation. Really, isn't talking about representation old hat unless it's a theoretical rant about non-representation? 15 My interest in representing fish and representations of fish emerges from my research on sustainable more-than-human fish, which is to say the communities of fish and people that have clustered along coasts for millennia. My project differs from other studies of fish in that I am concerned about the sustainability of both fish populations and the humans who fish for a living, and who live with fish in complex ways. I do not, therefore, pursue an animal rights argument, 16 nor do I conduct a strictly social science accounting of fish industries, 17 or a geographical analysis of fish in situ. 18 My project is an intervention into cultural studies, and an argument for widening our ideas of what counts within that discipline. For my book Eating the Ocean, I selected a paltry thirty-nine images of fish, and I had to put aside hundreds of photographs of fish and fish-related matter. 19 Put aside, I hope, rather than discarded are images of fish nets, oyster dishes, oysters, oysters and more oysters, kitsch fish art, countless restaurant chalk boards in many countries that feature fish-always marked as 'sustainable' or 'wild'-fish statues, throngs of mermaids, sardine ghost towns in California and long deserted 'fishtouns' in Scotland, barmen with t-shirts that claim 'born to fish, forced to work', fish shapes made from driftwood, the colonial fish in the Porte Dorée Aquarium in Paris, the bored ones in the overhyped Monterey Bay Aquarium. 20 My collection could read a bit like a piscine version of Borges' 'Chinese encyclopaedia'. 21 I suppose you could call it an archive although mostly it's a mess-in its often unarchived confusion-but I hope it might be a mess in the sense that Katrina Schlunke argues is productive of 'a network of events, objects and associations that challenge ordinary orders of representation '. 22 It is well known that fish are set apart from humans on a number of levels. We don't live in their medium. We can't really see them unless we put on specialist apparatuses. They tend to be poikilothermic-cold-blooded-and thus feel a little slimy to our hot hands. And, yes, it is harder to cuddle a fish than a koala, although it should be noted that, like fish, koalas don't appreciate human hugs.
While I have taken a lot of fish images and photographed anything that might be fishrelated, I hadn't actually thought about how fish are represented across disciplines. While this article could easily slide into a STS paper to understand the role of fish illustrations in science, that's not exactly my objective here. In any case, many in that field have admirably analysed scientific representations. 23 And despite a long-ago training in the history of art, my interest is not about the formal artistic qualities of representation. What follows here is an experiment: spurred by the 'discovery' of a genre called ichthyoart-fish art-in a journal devoted to the biology of fishes, I want to consider scientific forms of representing fish. I hope to draw out an entanglement of representations that may serve as a partial guide to thinking both pragmatically and creatively about more-than-human fish. This is part of my ongoing quest to figure ways of conjoining different forms of knowledge in the hope of engendering public respect for fish, fishers, fishing communities, fishery managers and scientists.
Who is speaking for whom?
While much of my formal training in the canon of cultural studies has moved to the back of my mind, I still cannot think about 'representation' without Gayatri Spivak's framing coming to mind. Her well-cited replay of Marx's distinction between Vertretung and Darstellung as 'proxy and portrait' continues to be very useful. 24 As we will recall, Vertretung involves the practice of 'stepping in someone's place … to tread in someone's shoes' or 'political representation', Darstellung is representation as re-presentation, 'placing there'. 25 The prefix 'Dar' emphasises the 'thereness' of representation. This could be usefully conjoined with an emphasis on the 'thingness' of representations-the materiality and presence of representation. It is, however, particularly the political project suggested by Vertretung-'speaking in the name of '-that has troubled generations of cultural studies, feminist, Indigenous, queer and postcolonial scholars. As Spivak puts it, there is no easy way out of the conundrum posed by this: 'It is not a solution, the idea of the disenfranchised speaking for themselves, or the radical critics speaking for them; this question of representation, self-representation, representing others, is a problem.' Spivak's articulation of 'the problem' is a vexing one for those working in the various studies that fall within the loose assemblage of perspectives on the more-than-human. 27 While there is much exciting work being done under this rubric, as Karen Cardoza and Banu Subramaniam put it: 'the turn to including nonhuman animals in intellectual inquiries does not necessarily deconstruct a hierarchical Great Chain of Being'. 28 The representation-the Darstellung and the Vertretung-of certain human others in terms of certain non-human others is a longstanding historical basis of racist discourse. As Claire Kim puts it, 'animalization has been central not incidental to the project of racialization'. 29 But in some versions of the overlapping of critical whiteness studies and animal studies the question of representation, of who speaks for whom, continues to be the site of palpable tension. One can hear this in Fiona Probyn-Rapsey's project on 'dingology', where she feels the need to point out in order not to be misunderstood: 'I am not arguing that Aboriginal people and dingos are analogous.' 30 In the terms of Aileen Moreton-Robinson's ground-breaking book, Aboriginal women can and do 'talk up to the white woman' in ways that dingos don't.
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But back to representing fish. While it would/should be beyond the pale for white 'progressive' scholars to speak for the human Other, it is still not that unusual to find animal rights' advocates and others blithely speaking on behalf of fish. In the 1990 edition of his classic Animal Rights, Peter Singer recounts: 'With creatures like oysters, doubts about a capacity for pain are considerable; and in the first edition of this book I suggested that somewhere between shrimp and an oyster seems as good a place to draw the line as any.'
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Speaking for an organism as complex as an oyster seems to me to be foolhardy. of Fish and the Psychotropic Properties of Omega-3 Fatty Acids' in Prostaglandins, Leukotrienes & Essential Fatty Acids. 33 In the former I learned about 'ichthyoart'. 34 In the latter I learned that the Christian use of fish as a symbol for Christ predates the crucifix, and that the Greek word for fish ΙΧΘΥΣ (Ichthus) is an acrostic for the Greek 'Jesus Christ the Son of God the Savior'.
35 I finally properly get the meaning of all those bumper stickers.
The lead author of the fish art article is Peter A. Moyle, who according to Google is a Distinguished Professor Emeritus in the Department of Wildlife, Fish and Conservation Biology and associate director of the Center for Watershed Sciences, UC Davis. Marilyn M. Moyle seems to be his wife-with no Google representation. They footnote the origin of the idea for their article; it came to them 'in the relaxed atmosphere of the Empress Hotel in Victoria, BC, one evening in 1986 as a follow-up to the EBF [Environmental Biology of Fishes] series on scientific illustrations '. 36 There is something delightful about the image of the husband and wife team relaxing in the Empress, a stately Canadian Pacific hotel renowned for its English high teas, contemplating the question of how fish have been represented in art for 'at least 14,000 years and in primitive art from many cultures'.
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Their article documents the representation of fish in art across the millennia and cultures. The authors introduce how 'the basic simplicity of [the fish] shape works well in designs, making them easy to use as symbols for basic aspects of life: water, food, sex, and spirituality'. 39 It was huge in several ways-I remember lugging the hefty tome around campus, and it sold more than two million copies in fifteen languages. It was an easy object of feminist criticism-across its nearly six hundred pages, not one woman artist was mentioned. The Moyles diligently proceed through Janson's categories: 1) primitive art, 2) ancient art, 3) medieval art, 4) Renaissance art, 5) neoclassical, romantic, realist, and impressionistic art, 6) modern art, 7) contemporary nature art, and finally 8) Asian art. 40 Criticism, vol. 16, no. 1, September 1957. they take umbrage with the nomenclature of 'primitive art': 'The word "primitive" is basically a misnomer in the same way it is when applied to the highly evolved sturgeons, sharks and lampreys.' 42 It's an interesting critique that both revises the taxonomy of fish as it replaces morethan-human 'primitives' in another taxonomic category of 'highly evolved' fish and humans.
I learn a lot from the Moyles. For instance, portrayals of tilapine cichlids were favoured in the tombs during Ramses II's time. They note that this was probably because of 'its importance as a food fish and because of its being a mouth brooder and therefore a symbol of rebirth and fertility'.
43 I have to admit that I had no idea what 'mouth brooding' was. A quick turn to the ubiquitous channel of representation, YouTube, revealed it to be a way cichlids protect their offspring. Earth Touch provides a video about the parenting habits of the cichlids of Lake Malawi and how when threatened the fry flock into the mother's mouth-all twenty of them.
44 As a display of maternal love she doesn't eat her offspring, although many other fish fathers and mothers routinely do.
In 'Cultural Symbolism of Fish and the Psychotropic Properties of Omega-3 Fatty Acids', L.C. Reis and J.R. Hibbeln conduct 'a critical literature survey' and 'find that fish have been culturally labelled as symbols of emotional well-being and social healing in religious and medical practices among independent cultures, for at least six millennia'. 45 While I cannot find details about the first author, the second is Joseph R. Hibbeln, MD, acting chief of the National Institute on Alcohol Abuse and Alcoholism, which is part of the US National Institutes of Health. Hibbeln has been called 'the Omega Man' because of his passion for omega-3 fatty acids. 46 He is credited with originating the study of omega-3 fatty acids in depressive and aggressive disorders. 47 The results of his research have persuaded several institutions including the US military to consider prescribing omega-3 supplements to help deal with depression and associated disorders. Hibbeln is a captain in the United States Public Health Service, a uniformed service led by the Surgeon-General.
Reis and Hibbeln argue that the widespread representation of fish across cultures and eras is because of the association with the attributes of omega-3, which 'drive the associative pairing of emotional states and visual stimuli'. 48 Their claim is that because of the psychotropic elements in fish (the effects of long-chain omega-3 fatty acids), people across time have experienced symbols of fish as calming, and peaceful. Representations of fish act like a Pavlovian stimulus: 'Induction of an emotional state by the psychoactive properties of a substance can also drive the associative pairing of emotional states and visual stimuli.' So the mere symbolic whiff of a fish could, they hypothesise, give the individual the feeling of well-being supposedly brought on by consuming omega-3. They then test this out by examining representations of fish in ancient Chinese and Greeks cultures, and in Christianity, Islam, Judaism, Hinduism, Buddhism, Shinto and Ancient Middle Eastern religions. Reis and Hibbeln find that 'from symbolism in scriptural stories to incarnations of gods, fish is commonly portrayed as … pure, frequently profoundly sacred …'. 50 In their conclusion, they find 'the ritual consumption of fish physiologically assists individuals in achieving internal states of harmony and well-being, as well as socially appropriate behaviours'.
51 They hasten to add, 'the gods represented by fish are peaceful gods … We believe there is substantial evidence that the psychoactive properties of fish caused people around the world to independently identify fish as a food that calms aggression, reduces distressful emotions and promotes peacefulness in conscious and unconscious associations.' 52 An image from their article is a marvellous, synthesising representation of their complex argument. It includes the ways the 'contemporaneous presentation of the visual image of fish and consumption of long-chain omega-3 fatty acids with psychotropic properties permits the associative pairing of image and emotion'.
53 They then trace the passage of this pairing through to the amygdala, which moderates the function of hippocampus and the visual cortex, and 'facilitate[s] perceptual and memory functions in those regions'. 54 In the background we can see representation of the major religions and philosophies with the Christian fishes being most prominent.
Reis and Hibbeln's article is cited in many well-being and self-help books. For instance, a clinical psychologist who believes that omega-3 can lead to 'psi' experiences uses it as support for her claims. She quotes nearly the entire article, and then describes how she selfexperiments taking large doses of omega-3. 'When I slowly updosed from 4,600 mg to 9,000 mg I had a stunning increase in psi-jaw-dropping synchronicities, precognitive dreams, and my first experiences of guidance in the form of short phrases said in a kind of neutral voice in my head (my own voice but not my own thought) and giving me ideas that were really unfamiliar to me.' 55 I've dwelled on these two articles because of how unusual they are. The omega-3 article is particularly intriguing in its argument-that all the major cosmologies and deities have evolved on the basis of the benefits of fish eating. The authors did, however, miss the anchovy. Apparently the Inca civilisation was based on the small fish. 56 More importantly, perhaps, they don't mention that not all fish are created equal in the omega-3 stakes. Oily marine fish such as Peru's anchovies are one of the top sources of omega-3, and they have Studies and Reviews, no. 15, 1987. long been known as 'la rica anchoveta'. They are rich in omega-3 and they also provided for Peru's material wealth at different historical moments. 57 Mackerel has a content of 2.6 per 3.5 ounces while sole only has 0.1. 58 This is to say that the psychotropic qualities of sole are poor, even if it is now an expensive fish. In fact, the fish that are the highest in omega-3 have historically been the ones that the poor eat-which like herring and sardines are all 'fishy fish'.
It is unusual for 'hard' scientists to venture into the 'soft' realms of art and culture, at least in print form. It is, however, well acknowledged that understanding fish requires a cultural dimension. But does it matter that the Moyle and Moyle article is hardly at the cutting edge of contempory art theory? Would the fish-emotion paper have been stronger had the authors integrated the insights of the so-called 'affective turn' within cultural studies?
Of course 'the affective turn' was in large part the result of cultural studies taking on board certain representations from neuroscience and clinical psychology, notably to distinguish social 'emotion' from biological 'affect'.
59 Jane Bennett's theory of vibrant materiality is a notable example of such interdisciplinary borrowings. 60 Thinking with omega-3 deeply informs her argument. Bennett takes the various claims about what omega-3 can do as a springboard into her theorising about how food stuffs are actants.
61 She 'finds support in scientific studies of the effects of dietary fat on human moods and cognitive dispositions'. 62 Bennett says these studies demonstrate that the marine omega-3 fatty acids Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA) 'can make prisoners less prone to violent acts, inattentive children better able to focus, and bipolar persons less depressed'. 63 This leads her to argue: 'to take seriously the efficacy of nonhuman fat is, then, not only to shift one's idea about what counts as an actor but also to focus one's attention away from individuals and onto actants in assemblages'.
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But does Bennett get her fish facts wrong? From the perspective of science technology studies, Annemarie Mol's 'Eating Bodies in Practice and Theory' team take issue not so much with Bennett's understanding of fish but with the ways she uses the scientific studies she relies upon. The claim that omega-3 'can make prisoners less prone to violent acts, inattentive 'Fish are our principle clients' I'll return to questions of the different orders the representation of fish as fish-related matter might produce. But now I want to turn to mainstream or more conventional representations of fish in marine science, and fisheries management. There are, of course, important debates within and between the disciplines that compose marine sciences. For instance, the arguments of marine biologists, marine ecologists, marine zoologists, oceanographers, marine geologists and so on may differ from fisheries management scientists about how best to understand many important questions, such as how many fish are in the ocean. Here I will look at four important representations: Maximum Sustainable Yield (MSY), Individual Transferable Quotas (ITQs), trophic cascade (the simplification of the sea) and, finally, Integrated Marine Trophic Aquaculture (IMTA). The first two have been integral, for better or worse, in governing the fishing of the seas. Trophic cascade is what happens when the predators at the top of the food web are fished out, leading fisheries to target fish ever lower on the fish web, which then fundamentally puts the ecosystem out of kilter. What scientists call the simplification of the sea is when the ocean is stripped of biodiversity. 74 IMTA is a way of representing and implementing less deleterious ways of farming fish. These are then different orders of representation but they nonetheless involve the process of portraying fish (Darstellung), and representation as a medium whereby different forms of knowledge stand in for fish (Vertretung).
In my fieldwork I have been fortunate to meet and talk with very knowledgeable fish people, be they fishers, fishmongers, processors, scientists or fisheries managers. By and large they are patient with my ignorance, and sometimes there is a mutual excitement about fish matters. Several years ago Rob, who was very senior in state fisheries management, gave me an introduction to Maximum Sustainable Yield (MSY )-the historical cornerstone modelling for sustainable fishing. We were sitting in a pub in Adelaide as he gave a tutorial about fisheries regulation. He scrawled this image in my fieldwork notebook.
The model represents the equation of the biomass of any particular species, which is a calculation of how much is being fished against estimates of the reproduction of the species. The assumption here is that fish stocks renew themselves. While not on par with the infamous statements about the 'inexhaustible' nature of the fisheries, no natural resource is truly 'renewable' once it falls within the spheres of human activity.
75
Translated into Commonwealth, state, regional or international regulation, MSY is a tool for calculating what can be taken out of the sea in a 'balanced' manner. Rob described how fisheries management is essentially about controlling in-put and output, of 'controlling the number of dead fish'. In-put controls regulate the type of net, fishing gear, size of vessel and so on. Out-put controls are forms of regulation based on scientific calculations of fish extraction versus fish renewal. In Australia, the Australian Fisheries Management Authority (created by law under the Commonwealth Fisheries Administration Act 1991 and the Fisheries Management Act 1991 manages commercial fisheries from three nautical miles out to the extent of the Australian Fishing Zone, which is our Exclusive Economic Zone of two hundred nautical miles-comprising a massive ten million square kilometres. 76 The states and the Northern Territory regulate Australian recreational, commercial coastal and inshore fishing inside the three nautical mile zone, and aquaculture.
AFMA sets the size of the total allowable catch (TAC) for the major commercial fish species. In the early 1980s, quota systems were introduced in Iceland, Australia and Canada with other nations following suit. This was to rein in what is called 'the race to fish' or the 'Olympics of fishing'. When you only have a TAC, fishers rush to catch as many fish as fast as they can. The introduction of individual transferable quota (ITQ) was to check this tendency. 'Since quota share holders are guaranteed their particular share of the total catch, they have the freedom to pursue the timing and degree of effort and thus undesirable side effects such as the "race to fish" are eliminated.' 77 Gisli Pálsson and his colleagues have framed a sustained argument against ITQ.
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They argue that, as a system, 'ITQs represent an extreme form of paternalism'. 79 The way the ITQ system usually works is that boat-owners are given a quota percentage based on the average catch over the past three years. When in 1990 the quota system in Iceland and elsewhere was made 'independently transferable', it became possible to lease or rent quota. 80 This has had two consequences. Fishing rights became concentrated in a small number of large companies and, politically and pragmatically, the fishing commons was enclosed, and effectively privatised. Remember that the system represents fish and allocates the right to fish on the basis of previous catches. In this way, fishing rights in a commonly held ocean-according to Helgason and Palsson, the birth right of all Icelanders-is 'transformed into privately owned, divisible commodities'.
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The ITQ system is a representation based on a previous representation-the infamous framing of 'The Tragedy of the Commons'. Garrett Hardin published his essay in Science in 1968. It was at heart an argument against population growth, in which he used the example of how human nature will lead to the overuse and ultimate destruction of resources held in common. Hardin was a genetic biologist who quoted Alfred Whitehead: 'The essence of dramatic tragedy is not unhappiness. It resides in the solemnity of the remorseless working of things.' 82 For Hardin, faced with the freedom to reproduce, the only way of managing was through 'mutual coercion' and privatisation of the commons. The ITQ replays this quandary. On the one hand, fishing managers say that it is one of the best ways of reining in 'the race to catch fish', and ensuring that it won't be the last fish. On the other, it is a privatisation of the oceans into neat units. In addition, it relies on the less than precise ability to know how many fish, and of what species, are in the sea. As Rob, my tutor in fisheries management policy, says, 'fish have tails, and they don't recognise jurisdictional lines'. Maribus, a German consortium of scientists, depicts how the FAO comes to formulate these figures:
The catch data from both the fishermen and the scientists is initially forwarded to higher scientific institutions which utilize it to estimate the current stocks of the various fish species and maritime regions. Around 1500 fish stocks around the world are commercially fished, with the various stocks being exploited to different extents. Comprehensive estimations of abundance currently exist for only around 500 of these stocks. 83 
A simplified sea
As I flagged earlier, in marine science a 'simplified sea' refers to what happens when we fish down the food web, resulting in barren and hypoxic oceans-there are already many oceanic 'dead zones'. Howarth et al. argue that through overfishing and management structures, 'we are effectively manipulating nature in order to create simplified assemblages dominated by targeted populations, comparable to monocultures in agricultural systems'. 84 The representation below is derived from an article written by Daniel Pauly and his team titled 'Fishing Down Marine Food Webs'. 85 It has since been cited over 3,600 times and caused a flurry of papers arguing for and against. Pauly's team on the Pew-funded project, 'Sea Around Us', at the University of British Columbia (an obvious nod to Rachel Carson's 1951 book The Sea Around Us) has produced several hundreds of highly cited scientific articles. Many of them have been controversial while also providing stunning insights. One such publication was in Nature (2001) where Pauly and his colleague Reg Watson argued that China had intentionally inflated its catch statistics to bolster its economic targets. This meant that the global fish count had been skewered, and when this was accounted for the numbers revealed that the global fisheries were in severe decline. Since then FOA provides two accounts: one that includes China and the other that doesn't-the latter is taken as correct. This made Pauly into a controversial marine science superstar. Even one of Pauly's fiercest critics, the marine scientist Ray Hilborn, describes him as 'an immensely charismatic, articulate, big-picture guy in a science that tends to produce little-picture guys'. 86 Pauly's argument about trophic cascade is that as bigger predators high in the trophic chain are reduced through industrial fishing, fish further down the web are targeted. This will/would eventually lead to a collapse of the entire web. The evidence of very large-scale jellyfish blooms over recent years indicates that this may be already happening. As one science blogger writes: 'The result is a trophic cascade, a regime change, an ecosystem that is free of fish predators, dominated by jellyfish, and of very little value or interest to humans.'
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Beyond jellyfish 'n chips Is it possible that the trophic connections and fish-relatedness can be represented, understood, and managed differently? Figure 3 represents the Integrated Multi-Trophic Aquaculture model (IMTA), which could revolutionise how we understand fish. It represents fish as always fish-related-within a complex milieu and ecosystem. Thierry Chopin is a Canadian marine scientist who has done much to champion the system. He explains the concept: 'multi-trophic refers to the incorporation of species from different trophic or nutritional levels in the same system'. 88 In more elaborated terms:
IMTA is a practice in which the by-products (wastes) from one species are recycled to become inputs (fertilizers, food and energy) for another. Fed aquaculture species (e.g. finfish/shrimps) are combined, in the appropriate proportions, with organic extractive aquaculture species (e.g. suspension feeders/deposit feeders/herbivorous fish) and inorganic extractive aquaculture species (e.g. seaweeds) for a balanced ecosystem management approach.
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The Chinese are the undisputed leaders in conceptualising and implementing scaled-up IMTA systems. In 2010 China produced 65 per cent of total aquaculture output in the world, 80 per cent of shellfish production and 59 per cent of seaweed. Per capita, the Chinese eat 50 per cent more fish than Americans. The country's 1.4 billion citizens eat more fish than those of the next ten biggest countries combined. 90 The size of the aquaculture area is astonishing-to be economically viable it has to be at least 100 square kilometres, about the size of a small town.
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The islands around Zhangzi produce 60,000 tonnes of kelp, mostly as a by-product that is sold locally. The real money is in the 200 tonnes of sea urchins, 300 tonnes of oysters, 700 tonnes of sea snails, 2,000 tonnes of abalones and a whopping 50,000 tonnes of scallops raised a year. For instance, Sungo (Sanggou) Bay consists of 130,000 hectares-130 square kilometres-of combined aquaculture production. In this system, typically the feed goes to the carnivorous fish, which produces organic and inorganic waste. 92 Extractive filter feeders such as mussels or oysters eat the organic waste, and algae consume the inorganic (nitrates and phosphorous). At the bottom a detritivore-an eater of detritus-such as the sea cucumber picks up the rest. Other species such as lobster are also detrivores, and could potentially be brought into the IMTA system. IMTA is an attempt to more closely learn and copy from nature. 'Cultivating more than one trophic level such that the wastes from fed organism such as fish are recaptured and converted to fertilizer, food and a source of energy for other crops … would mimic aspects of the more complex marine communities seen in nature.'
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In terms of its mimetic approach to representing an alternative fish-related environment, IMTA is an interesting experiment. It tinkers with the past, and rescales to the future. It is of course not the panacea for the problems of ensuring sustainable oceans and fish. But it is another sort of 'mess', akin to the one that Schlunke describes as producing a network of events and objects. As a representation, it is fascinating, and it enables connections to be made between and among trophic levels. It also replays an historical technology of more-thanhuman fish existence. As IMTA reproduces in a wildly different form the ancient practices of polyculture, it brings to mind Annemarie Mol and John Law's take on more-than-human kind of 'metabolic intimacy'.
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Why represent a fish?
In this article, we have travelled athwart several issues. I have attempted to explore a number of representations of fish conducted by marine scientists of different specialties. I've done so from the framework of my own discipline, cultural studies, bearing in mind the classic distinction between representation as portrait and proxy. I have hoped to bring out the nuances of fish and of fish-relatedness and, influenced by Abrahamsson et al., I ultimately argue for other ways of approaching hugely complex ecological issues. In their sense, I have 'tinkered' with the idea of representation, pulling it away from the purely textual to explore how we might complicate the representation of fish. I take to heart arguments about how the sea is being radically simplified in terms of biodiversity. At the same time, across public debates, some academic research and through NGO campaigns-such as the panda-masked bluefin tuna one-our public understanding of fish and fish-related matters is being seriously simplified. As I have argued more extensively elsewhere, to respond to the global state of fishing by saying 'don't eat fish' just doesn't cut it.
95 Twenty-five percent of the global fish catch goes to putatively nonhuman consumption-this includes the fish that go to feed other fish, and animals, as well as the ones that end up in organic fertilizer to feed vegetables. I hope to have introduced some of the disparate and competing models of what 'fish' are and what they can and should 'be' in the future. Scientific and ecological models insist that numbers, quality and eco-sustainability are what matter; local fishing communities value economic viability, traditional practice-based knowledge, and ways of life; consumers operate in budget-defined regimes of commodified 'taste' and 'choice'. Each of these spheres brings to the table radically different models of what 'fish' represent and what they 'do' in deeply implicated, mutually dependent, networks of inter-relation.
93 Lesley Evans Ogden, 'Aquaculture's Turquoise Revolution: Multitrophic Methods bring Recycling to the Seas, BioScience, vol. 63, no. 9, 2013, p. 700. 94 John Law and Annemarie Mol, 'Globalisation in Practice: On the Politics of Boiling Pigswill ', Geoforum, vol. 39, no. 1, 2008. 95 Probyn, Eating the Ocean.
I don't expect everyone to become passionate about fish-cultural studies scholars are busy in their own areas of passion, and don't have the time or inclination to trawl through the sometimes-alien worlds of fish sciences. Of course, this article is far from a comprehensive view of these disciplines, where debates among and between scholars are rife-they are academics too. But taking my lead from the ichthyoart critics, the Moyles, and their brilliant idea of categorising fish and art, I have described a few central representations of fish in marine sciences. While Reis and Hibbeln's arguments about omega 3-induced emotions are at considerable odds to the affective research undertaken in cultural studies, I love their passion and the desire to understand why so many religions feature fish. I take heed from Abrahamsson et al.'s critique of Bennett's too hasty leap from claims to facts, and attempt to present 'the facts' of my fish representations as flatly as possible.
But … it seems late in the piece to point out the obvious-fish cannot speak in any way that is comprehensible to humans. The question of the representation of fish thus inevitably bypasses the central player, the 'privileged client' of fisheries management-the fish. I am very cognisant that the fish that swim across this article are mute as to their own being. These representations speak of what the fish is for humans-whether it be as food, or as cognitive and affective mnemonics.
As Cary Wolfe and many others exhort, surely it is time to break up the 'we' who is always human-centred. Wolfe takes up the challenge of seeing 'the animal question' in art, where reflecting on contemporary 'animal' art he launches this challenge: 'of speaking for non-human animals, speaking to our relation to them, and how taking those relations seriously unavoidably raises the question of who "we" are …'. 96 Of course, in 'the age of the human' there is no lack of discussion about whether the human is de-or re-centred. As Bronislaw Szerznski asks, is the Anthropocene 'the epoch of the apotheosis, or of the erasure, of the human as the master and end of nature?'
97
As I pondered the enormity of this, and wondered how to imagine a representation that unhinged the human, a fish jumped out at me. It is this beautiful fossil, a Diplomystus dentatus. Wikipedia tells me, 'it is an extinct genus … distantly related to modern-day extant herrings, alewives, and sardines'.
98 She was sitting on my desk, seemingly waiting for me to notice her.
99
And now that I have, she troubles me, and my argument.
The fossil is, of course, not a representation in any of terms with which this article has engaged. The fossil is in the present but the fish is from about fifty million years ago. Along with other Diplomystus dentatus, the fossil/fish is from the Eocene Epoch and would have swum in the huge lake network that is now called the Green River in Wyoming. And she was/is related to the Clupeidae, my favourite family of fish-the little fish that may save the more-than-human marine ecosystem. 100 The sheer age of this relatively young fossil begins to disturb any primary focus on human activity-it makes 'us' seem so small. And in some arguments, it may refigure that 'us'. Gisli Pálsson and Heather Anne Swanson formulate a framing of geology and sociality, which they call geosocialities, to explore how 'the geologic itself become inscribed in bodies, making its way inside living beings, both human and nonhuman'.
101 Kathryn Yusoff goes conceptually beyond a melding of the geo and the social to argue that fossils are 'a tiny bone record of a much larger life that has moved on without trace '. 102 This refigures my fish fossil as an immensely singular objectan optic into a world supremely indifferent to humans. Yusoff continues: '[the fossil] has power precisely because it is a trace-like entity, a fragment that provokes narrative constellations that shift (and sometime "split") the classificatory order of things'.
103
The body of Diplomystus dentatus does indeed trouble things. Akin to Schlunke's experimentation with 'mess', this fish fossil engages 'a network of events, objects and associations that challenge ordinary orders of representation'.
104 Patricia Piccinini's thoughts about the blobfish echo through my mind: 'I made it because I want to commemorate [the fish's] passing. It is a quiet work, not histrionic.' 105 The fish fossil reminds us that while a fish's passing may be quiet, it is certainly not straightforward. It silently prods at me to do better in representing fish. 
